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6/3,AB/l (Item 1 from file: 2) 

DIALOG ( R) File 2 : INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

7852041 INSPEC Abstract Number: A2004-05-4265C-004 , B2004-03-4320F-021 
Title: Small-core • As -^Se -fiber for Raman . amplification • • 

Author (s): Thielen, P. A.; Shaw, L.B.; Pureza, P.C.; Nguyen, V.Q.; 
Sanghera, J.S.; Aggarwal, I.D. 

Author Affiliation: SFA Inc., Largo, MD, USA 

Journal: Optics Letters vol.28, no. 16 p. 1406-8 

Publisher: Opt. Soc. America, 

Publication Date: 15 Aug. 2003 Country of Publication: USA 
CODEN: OPLEDP ISSN: 0146-9592 

SICI : 014 6-9592 (20030815) 28 : 16L. 14 06 : SCFR; 1-Y 
Material Identity Number: 0053-2 003-017 
Language: English 

Abstract: We ■ have demonstrated Raman amplification in small-core As-Se 
fiber. More than 20-dB of gain was observed in a 1.1-m length 
of fiber pumped by a nanosecond pulse of -10.8-W peak power at 1.50 mu m. 
The peak of the Raman gain occurred at a shift of -240 cm/sup -1/. The 
Raman gain coefficient is estimated to be -2-. 3*10/sup -11/ m/W, which is 
more than 300 times greater than that of silica. The large Raman gain 

coefficient coupled with the large IR transparency window of 
these fibers shows promise for development of As-Se Raman fiber lasers and 
amplifiers in the near-, mid-, and long^IR .spectral. .regions- 
Subfile: A B 
Copyright 2004, lEE 



6/3,AB/2 (Item. 2 from file: 2) 

DIALOG (R) File 2: INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts. reserv. 

7316281 INSPEC Abstract Number: A2002-16-4265C-006, B2002-08-4 320F-008 
Title: Raman amplification in As-Se fiber 

Author (s): Thielen, P. A.; Shaw, L.B.; Pureza, P.C.; Nguyen, V.Q.; 
Sanghera, J.S.; Aggarwal, I.D. 

Author Affiliation: SFA Inc., Largo, MD, USA 

Journal: Proceedings of the SPIE - The International Society for Optical 
Engineering Conference Title: Proc. SPIE - Int. Soc. Opt. Eng. (USA) 

vol.4628 p. 74-7 

Publisher: SPIE-Int. Soc. Opt. Eng, 

Publication Date: 2002 Country of Publication: USA 

CODEN: .PSISDG ISSN:. 02,77-786X. ... 

SICI: 0277-786X(2002) 4 628L.74:RAF;1-X 
Material Identity Number: C574-2002-181 

U.S. Copyright Clearance Center Code: 0277-786X/02/$15 . 00 

Conference Title: Nonlinear Materials: Growth, Characterization, Devices, 

and Applications 

Conference Sponsor: SPIE 

Conference Date: 21 Jan. 2002 Conference Location: San Jose, CA, USA 
Language: English 

Abstract: We have demonstrated Raman amplification in small core As-Se 
fiber. We observed over 20 dB of gain in a 1.1-meter length of 
fiber pumped by a nanosecond pulse of approximately 10.8 W peak power at 
1,50 mu m. The peak of the Raman gain was shifted by approximately 230 
cm/sup -1/ to 1.56 mu m. The Raman gain coefficient is estimated to be 
about' 2.3*10/sup -11/ m/W, over 300 times greater than that of silica. The 
large Raman gain coefficient coupled with the large IR 

transparency window of these fibers shows promise for development of As-Se 



Raman fiber lasers and amplifiers in the near, mid and long IR spectral 
regions . 

Subfile: A B 

Copyright 2002, lEE 



6/3,AB/3 (Item 1 from file: 8) 

DIALOG (R) File 8 : Ei Compendex(R) 

(c) 2004 Elsevier Eng. Info. Inc. All rts. reserv. 

05479681 

E.I. No: EIP00025041025 
Title: Strongly gain-coupled (SGC) coolerless ( minus 40 
degree C approx. plus 85 degree C) MQW DFB lasers 

Author: Hong, J.; Blaauw, C; Moore, R. ; Jatar, S.; Dzioba, S. 

Corporate Source: Nortel, Ottawa, Ont, Can 

Source: IEEE Journal on Selected Topics in Quantum Electronics v 5 n 3 

May-Jun 1999. p 442-448 
Publication Year: 1999 
CODEN: IJSQEN ISSN: 1077-260X 
Language: English 

Abstract: Single-mode operation in a wide temperature range ( minus 40 
degree C approx. plus 85 degree C) has been obtained, from an etched-QW 
strongly gain-coupled (SGC) distributed- feedback laser at 1.3 
mu m. . The SGC lasers exhibit • an • excellent sidemode-suppression-ratio 
(SMSR) of around 45-55 dB in continuous-wave operation, and a very good 
transient SMSR (TSMSR) of more than 35 dB during a gain 
-switched operation, both are over the entire temperature range. When 
mounted P-side up, the threshold current is about 12 mA at room temperature 
and 28 mA at plus 85 degree C. The output power is more than 20 mW with 
only 120-mA injection current at plus 85 degree C. (Author abstract) 8 
Ref s . 
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22/3, AB/1 (Item 1 from file: 2) 

DIALOG (R) File 2:INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

7881397 INSPEC Abstract Number: A2004-07~4255P-016, B2004-04-4320 J-025 
Title: Enhanced wavelength shift in partly gain-coupled 
distributed feedback lasers using quantum well intermixing 
Author (s): Zhan, L. ; Chan, K.S.; Pun, E.Y.B.; Ho, H.P. 
Author Affiliation: Dept. of Electron. Eng., Hong Kong Univ., China 
Journal: Optics Communications vol.228, no. 1-3 p. 167-75 
Publisher: Elsevier, 

Publication Date: 1 Dec. 2003 Country of Publication: Netherlands 
CODEN: OPCOB8 ISSN: 0030-4018 

SICI: 0030-4 018 (2 0031201 ) 228 : 1/3L. 167 : EWSP; 1-4 

Material Identity Number: • 0015-2003-023 

U.S. Copyright Clearance Center Code: 0030-4018/03/$30 . 00 
Language: English 

Abstract: In this paper, we present a theoretical study on the properties 
of wavelength shift due to quantum well (QW) intermixing in the partly 
gain-coupled distributed feedback lasers. A maximum possible 
wavelength red-shift of 9.2 nm is predicted if using a proper DFB 
grating, whose period is smaller than that in the conventional 
DFB lasers. In contrast to the index-coupled lambda /4-shifted 
DFB lasers , no increase in carrier density is required to 
compensate for the gain reduction due to QW intermixing, as the threshold 
gain in the partly gain-coupled DFB laser decreases 

with QW intermixing because of the increase in the coupling 
coefficieht . The infected threshold current density for lasing is 
considerably flat in the wavelength red-shift range. The result is 
important as it indicates that the QW intermixing technique may be used in 
the fabrication of the equal threshold DFB lasers with 
different wavelengths in the monolithically integrated laser arrays. 
Subfile: A B 

Copyright 2004, lEE 



22/3, AB/2 (Item 2 from file: 2) 

DIALOG (R) File 2: INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts. reserv. 

7800981 INSPEC Abstract Number: A2004-02-4255P-011, B2004-01-4320 J-052 
Title: Characteristics of GaAs/AlGaAs quantum-wire distributed- feedback 

lasers with different gain modifications 
Author (s): Tae Geun Kim 

Author Affiliation: Dept. of Semicond, & New Mater. Eng., Kwangwoon 

Univ., Seoul, South Korea 

Journal: Journal of the Korean Physical Society vol.42, no . 6 p. 
791-4 

Publisher: Korean Phys . Soc, 

Publication Date: June 2003 Country of Publication: South Korea 

CODEN: KPSJAS ISSN: 0374-4884 

SICI: 0374-488 4 (200306) 42 : 6L. 791 : CGAQ; 1- J 

Material Identity Number: . J068-2003-011. 

Language: English 

Abstract: GaAs/AlGaAs quantum-wire (QWR) gain-coupled 
distributed-feedback (GC-DFB) lasers were fabricated and 

characterized. Interestingly, as the shape of the active grating was 
varied, the lasing characteristics changed greatly; for example, one laser 
with sharp gratings lased at a threshold current of 13 mA while another one 
with dull gratings lased at 230 mA. This may be due to a change in the 



f 



gain coupling coefficient with the shape of the QWR 

active grating. Little observation of the stopband and the wavelength 

consistency between the lasing and the photoluminescence peaks of the QWRs 
also provided evidence for lasing via GC-DFB effects in these devices. 

Subfile: A B 

Copyright 2003, lEE 

22/3, AB/3 (Item 3 from file: 2) 

DIALOG (R) File 2:INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

7600592 INSPEC Abstract Number: A2003-11-4255M-005, B2003-06-4320E-003 
Title:. Numerical simulation of a pulsed laser pumped distributed- feedback 

waveguided dye laser by coupled-wave theory 

Author (s): Zuo, D. ; Oki, Y.; Maeda, M. 

Author Affiliation: Graduate Sch. of Inf. Sci. & Electr. Eng., Kyushu 
Univ., Fukuoka, Japan 

Journal: IEEE Journal of Quantum Electronics vol.39, no. 5 p. 673-80 
Publisher: IEEE, 

Publication Date: May 2003 Country of Publication: USA 

CODEN: IEJQA7 ISSN: 0018-9197 

SICI: 0018-9197 (200305) 39 : 5L . 673 : NSPL; 1-X 

Material Identity Number: 1105-2003-004 

U.S. Copyright Clearance Center Code: 0018-9197/03/$17 . 00 

Language: English 

Abstract: A dynamic model of pulsed laser pumped 
distributed-f eedback (DFB) waveguided dye laser based on a 
coupled-wave theory is described. Due to the periodical distribution of the 
intensities of pump source and stimulated emission along the waveguide, the 
rate equations of the population densities are turned into the equations of 
the Fourier coefficients. Coupled -wave equations of optical 
fields are used to simulate the laser oscillation. Besides the temporal 
evolution of the output intensity, the spectra can-also be obtained by the 
Fourier transform of the optical fields. Two different configurations of 
the waveguided dye laser, prefabricated DFB (mainly index 
coupling) , first- and second-order holographic DFB (dynamic gain- 
coupling) , are considered in the model. The simulation shows that: 1) 
the temporal waveforms of the holographic DFB consist of sharp spikes; 2) 
the broadened spectral widths resulted from the possible nonunif ormities in 
propagation constant or grating period are less than 50 pm except for 
the second-order holographic DFB; and 3) strong parasitic oscillations can 
be observed in the second-order holographic DFB with terminal reflection. 
These' results and the comparisons of some of them to the experiments are 
reported. 

Subfile: A B 

Copyright 2003, lEE 

22/3, AB/4 (Item 4 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts, reserv. 

6564978 INSPEC Abstract Number: A2000-10-4260B-024 , B2000-05-4320 J-126, 
C2000-05-7320-072 

Title: LAPAREX-an automatic parameter extraction program for gain- 
and index-coupled distributed feedback semiconductor lasers, and its 
application to observation of changing coupling: coefficients 
with currents 

Author (s): Nakura, T.; Nakano, Y. 



Author Affiliation: Dept. of Electron. Eng., Tokyo Univ., Japan 

Journal: lEICE Transactions on Electronics vol.E83--C, no. 3 p. 488-95 

Publisher: Inst. Electron. Inf. & Commun . Eng, 

Publication Date: March 2000 Country of Publication: Japan 

CODEN: lELEEJ ISSN: 0916-8524 

SI CI : 0916-852 4 (200003 ) E83C : 3L . 488 : LAPE; 1-K 

Material Identity Number: P7 12-2000-004 

Language: English 

Abstract: A reliable and automatic parameter extraction technique for 
DFB lasers is developed. The parameter extraction program which 
is named "LAPAREX" is able to determine many device parameters from a 
measured sub-threshold spectrum only, including gain- and index- 
coupling coefficients, and spatial phases of the grating 

at front and rear facets. Injection current dependence of coupling 
coefficients in a gain-coupled DFB-laser is 
observed, for the first time, by making use of it. 

Subfile: ABC 

Copyright 2000, lEE 



22/3, AB/5 (Item 5 from file: 2) 

DIALOG (R) File 2:INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

* 6385378 INSPEC Abstract Number: A1999-23-4260B-005, B1999-12-4320 J-016 
Title: Optimization of grating structures in complex-coupled NQW 
DFB lasers with absorptive gratings 

Author(s): Sung-Chan Cho; Dong-Chan Rhee; Boo-Gyoun Kim 

Author Affiliation: Dept. of Electron. Eng., Soongsil Univ., South Korea 
Journal: Journal of the Institute of Electronics Engineers of Korea D 
V01.36-D, no. 7 p. 80-91 

Publisher: Inst. Electron. Eng. Korea, 

Publication Date: July 1999 Country of Publication: South Korea 

CODEN: CK0DF8 ISSN: 1226-5845 

SICI: 1226-5845 {199907)'36D: 7L. 80:OGSC;1-J 
Material Identity Number: G4 12-1999-011 
Language: Korean 

Abstract: We present various optimal grating structures which give 
low threshold gain, good modulation characteristics, small effective 
linewidth enhancement factor, and large fabrication tolerance in 
complex-coupled MQW DFB lasers with absorptive gratings. To 
obtain these, we calculate the complex coupling coefficients 
using the extended additional layer method and the threshold gain including 
the modal loss in the absorptive grating region for rectangular and 
trapezoidal gratings. Based on the comparison of the results for various 
possible absorptive grating structures, the design guidelines are 
presented to obtain the low threshold gain or large fabrication tolerance. 
Among the grating structures studied, the double grating 

structure consisting of the absorptive grating on the index 
grating has the largest fabrication tolerance for the threshold 
gain and the coupling strength. The fabrication tolerance for 
the coupling ratio is very large for all the grating structures 
studied . 

Subfile: A B 

Copyright 1999, lEE 



22/3, AB/6 (Item 6 from file: 2) 

DIALOG (R) File 2 : INSPEC 
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6380052 INSPEC Abstract Number: A1999-22-4255P-071, B1999-11-4320 J-148 
Title: High-power single longitudinal mode operation of distributed 

feedback laser diodes with a decoupled confinement heterostructure 

Author(s): Okada, S.;' Fujimoto, T . ; Yamada , "Y . ; Yamada, y! ; Okubo, A. ; 

Muro, K, 

Author Affiliation: Electron. &. Inf. Mater. Lab., Mitsui Chem. Inc., 
Chiba, Japan 

Journal: Review of Laser Engineering vol.27, no. 7 p. 484-9 

Publisher: Laser Soc. Japan, 

Publication Date: July 1999 Country of Publication: Japan 

CODEN: REKEDA ISSN: 0387-0200 

SICI: 0387-0200 (199907) 27: 7L. 484: HPSL; 1-1 

Material Identity Number: M701-1999-008 

Language: Japanese 

Abstract: A new design of a real-index-guided distributed feedback 
laser diode (DFB -LD) based on a decoupled confinement 
heterostructure (DCH) has been proposed and the characteristics of high 
power single longitudinal and lateral mode operation have been 
investigated. A grating was located at the interface under the 
current blocking layer embedded in the GaAs waveguide, so that the current 
injection path was kept free from contamination during the fabrication 
processes. A single longitudinal and lateral mode operation up to 400 mW 
has been achieved at '25 degrees C, CW condition / The oscillation wavelength 
was around 978 nm and its temperature dependence was 0.087 nm/K. With 
increasing output power, the oscillating longitudinal mode shifts 
moderately {0.0023 nm/mW) to longer wavelength undergoing a few mode hops. 
The specific features of DCH such as low thermal and electrical resistance 
and a low gain coupling coefficient may contribute to 

suppression of the thermal disturbance and the hole-burning effect, and 
thus lead to an extremely high power single mode operation. 

Subfile: A B 

Copyright 1999, lEE 



22/3, AB/7 (Item 7 from file: 2) 

DIALOG (R) File 2: INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

6285978 INSPEC Abstract Number: A1999-15-4255P-071, B1999-08-4320 J-078 

Title: 1.5 mu m InGaAsP/InP strained MQW gain-coupled 
DFB laser with an improved periodically modulated 
injection-carrier grating 

Author(s): Yi Luo; Guo-Peng Wen; Yu-Nong Gan; Ke-Qian Zhang; Sudoh, T.K.; 
Sudo, S.; Nakano, Y. ; Tada, K. 

Author Affiliation: Dept. of Electron. Eng., Tsinghua Univ., Beijing, 
China 

Journal: Journal of the Korean Physical Society Conference Title: J. 
Korean Phys . Soc. (South Korea) vol.34, suppl. issue p.SlOl-3 

Publisher: Korean Phys. Soc, 

Publication Date: April 1999 Country of Publication: South Korea 

CODEN: KPSJAS ISSN: 0374-4884 

SICI: 0374-4 88 4 ( 199904 ) 34 +L. slOl : ISGC; 1-P 

Material Identity Number: J068-1999-006 

Conference Title: Proceedings of 1998 Asian Science Seminar, 
International Workshop on Physics and Applications of Semiconductor Quantum 

Structures 

Conference Date: 18-23 Oct. 1998 Conference Location: Cheju, South 
Korea 

Language: English - 



Abstract: A 1.55 mu m InGaAsP/InP strained multiple quantum well (MQW) 
distributed feedback (DFB) laser with an improved periodically 
modulated injection-carrier grating is reported for the first time. 
In this laser structure, the effect of the current blocking grating 
is enhanced by bptimizihg the doping' "level "of "its" surrounding layers, 
therefore a large gain coupling coefficient can be 

expected. The device is fabricated by hybrid growth of MOVPE and LPE. A 
single-mode oscillation yield as high as 80% is achieved under the 
condition of two cleaved facets. 

Subfile: A B 

Copyright 1999, lEE 



22/3, AB/8 (Item 8 from file: 2) ■ 

DIALOG (R) File 2 : INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts . reserv. 

5988327 INSPEC Abstract Number: A9818-4255P-008 , B9809-4320 J-077 

Title:, Feasibility study on the application of the .quantum disk to the 

gain-coupled distributed feedback laser 
Author (s) : Susa, N. 

Author Affiliation: NTT Opto-Elect ron . Labs., Kanagawa, Japan 

Journal: IEEE Journal of Quantum Electronics vol.34, no . 8 p. 1317-24 

Publisher: IEEE, 

Publication Date: Aug. 1998 Country of Publication: USA 

CODEN: IEJQA7 ISSN: 0018-9197 
,SICI: 0018-9197(199808)34 :.8L, 1317 : FSAQ;1-L 
Material Identity Number: 1105-98008 

U.S. Copyright Clearance Center Code: 0018-9197/98/$10 . 00 

Language: English 

Abstract: This numerical study investigated the possibility of using 
quantum disks in a gain-coupled distributed feedback (DFB 
) laser , specifically whether the laser would oscillate when the 
number of electrons in a disk (N/sub th/) is less than the maximum possible 
number of electrons in the disk (i.e., oscillate at a threshold material 
gain (g/sub th/ ) less than the maximum peak material gain for each quantum 
disk) . The influences of the disk diameter and thickness, the number of 
disks stacked vertically in a layer (N/sub st/), the device length, the 
period perpendicular to the light propagation direction, and facet 
reflectivity on the g/sub th/, the threshold current density (J/sub th/), 
and the normalized gain-coupling coefficient (K/sub g/L) 

were also examined. When N/sub st/ is increased, g/sub th/ decreases to 
less than the value estimated when assuming tha't '^the product ' of ' g/sub th/ 
and N/sub st/ is constant. Although closely spaced disks are useful for 
reducing g/sub th/, there is an optimum disk distribution minimizing J/sub 
th/, and this distribution depends on the parameters described above. The 
J/sub th/ also depends on the disk size and is smallest when the diameter 
is 6 nm. The magnitude of K/sub g/L is about 0.76 and is independent of the 
height of the gain grating (i.e., N/sub st/) , but it can be 
controlled by adjusting the disk diameter and the facet reflectivity. 

Subfile: A B 

Copyright 1998, lEE 



22/3, AB/9 (Item 9 from file: 2) 

DIALOG (R) File 2: INSPEC 

(c) 2004 Institution of Electrical Engineers. All rts. reserv. 

5936634 INSPEC Abstract Number: A9814-4255P-020, B9807-4320 J-064 
Title: A coupled mode analysis of complex coupled DFB lasers 



Author (s): Zakery, A.; Zare, R. ; Bakhtazad, A. 

Author Affiliation: Dept. of Phys . , Shiraz Univ., Iran 

Journal: International Journal of Optoelectronics vol.11, no. 5 p. 

345-51 

Publisher: Taylor & Francis, 

Publication Date: Sept. -Oct. 1997 Country of Publication: UK 

CODEN: IJOOEV ISSN: 0952-5432 

SICI: 0952-5432 (199709/10) 11 : 5L. 345 : CMAC; 1-6 

Material Identity Number: M510-98002 

U.S. Copyright Clearance Center Code: 0952-5432/97/$12 . 00 

Language: English 

Abstract: The superiority of gain- or loss-coupled 
distributed feedback (DFB) lasers over index coupled ones is 
evident in many respects. However, the fabrication of first-order 
gain- or loss-coupled gratings involves many difficulties. In 
fact, we are practically restricted to employing higher-order gain- 
or loss-coupled gratings, which are mixed with index-coupling. One of 
the main disadvantages of higher-order gratings is radiation loss. To take 
into account both the effects of higher-order modes on coupling and losses 
in a linear regime, we apply a well-known coupled wave analysis due to 
Streifer et al. To complex coupled DFB lasers. It leads to a 
pair of coupled wave equations, where coefficients indicate all 
the possible coupling .and .losses. The .coupling. .coefficient 
kappa and other coupling coefficients zeta /sub i/, i=l, 2, 3, 
4 are obtained for a second-order rectangular loss grating where, in 
fact, the gain and index are in an antiphase position. Threshold 
conditions, and longitudinal modal patterns are obtained arid discussed. 
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Title: Characterization of excess noise induced by external reflection in 
1.55 mu m gain-coupled DFB lasers of absorptive 
grating type 

Author (s): Nakano, Y.; Funabashi, M. ; Yatsu, R. ; Nakura, T. ; Tada, K. 

Author Affiliation: Dept. of Electron. Eng., Tokyo Univ., Japan 
Conference Title: llth. International .Conference. ..on Integrated Optics and 
Optical Fibre Communications 23rd European Conference on Optical 
Communications lOOC-ECOC 97 (Conf. Publ . No. 448) Part vol.1 p. 25-8 
vol.1 

Publisher: lEE, London, UK 

Publication Date: 1997 Country of Publication: UK 5 vol. 

(xiii+2 02+xvi+2 96+xviii+370+viii+120+vii+92) pp. 

ISBN: 0 85296 697 0 Material Identity Number: XX97-02523 

Conference Title: llth International Conference on Integrated Optics and 
Optical Fibre Communications 23 European Conference on Optical 
Communications IOOC-ECOC97 (Conf. Publ. No. 448) 

Conference Sponsor: lEE 

Conference Date: 22-25 Sept, 1997 Conference Location: Edinburgh, UK 
Language: English 

Abstract: We have fabricated 1.55 mu m InGaAsP-InP strained 
multiple-quantum-well gain-coupled DFB lasers of 

absorptive grating type, and characterized their excess noise induced 
by external reflection from several meters. Coupling 
coefficient dependence of the critical feedback level is discussed. 
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Title: Comparision of InGaAs absorptive grating structures in 1.55 
mu m InGaAsP/InP strained MQW gain-coupled DFB 
lasers 

Author(s): Funabashi, M. ; Kawanishi, H. ; Sudoh, T.K.; Nakura, T.; 

Schmitz, D.; Schulte, F.; Nakano, Y.; Tada, K. 

Author Affiliation: Dept. of Electron. Eng., Tokyo Univ. , Japan 
Conference Title: Conference Proceedings. 1997 International Conference 

on Indium Phosphide and Related Materials (Cat. No . 97CH36058 ) p. 292-5 
Publisher: IEEE, New York, NY, USA 

Publication Date: 1997 " Country of Publication:" USA 'xii-f680 pp.* 
ISBN: 0 7803 3898 7 Material Identity Number: XX97-01229 

U.S. Copyright Clearance Center Code: 0 7803 3898 7/97/$10.00 
Conference Title: Conference Proceedings. 1997 International Conference 

on Indium Phosphide and Related Materials 

Conference Sponsor: IEEE Lasers & Electro-Opt. Soc. ; IEEE Electron 

Devices Soc 

Conference Date: 11-15 May 1997 Conference Location: Cape Cod, MA, USA 
Language: English 

Abstract: In gain-coupled (GC) dis tributed-f eedback ( 
DFB) lasers of absorptive grating type, the device 
characteristics depend very much on the absorptive grating 
configuration such as duty cycle, layer thickness, conduction type, and 
material composition. We have fabricated 1.55 mu m InGaAsP/InP strained 
multiple quantum well (MQW) DFB lasers having different 
absorptive grating thickness and different conduction type. Lasing 
characteristics of these lasers were compared with regard to coupling 
coefficients and absorption saturation. Through net gain 
measurement, information useful for designing and optimizing the absorptive 
grating was obtained. 
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refractive index waveguides 

Author (s): Chen, C.;.Chen, L.; Wang, Q. 

Author Affiliation: Inst, of Semicond. , Acad. Sinica, Beijing, China 
Journal: Optical and Quantum Electronics vol.29, no . 5 p. 539-53 
Publisher: Chapman & Hall, 

Publication Date: May 1997 Country of Publication: UK 

CODEN: OQELDI ISSN: 0306-8919 

SICI: 0306-8919 (199705) 29: 5L. 539: CCGW;1-L 

Material Identity Number': ' 0044-97005 

Language: English 

Abstract: In this paper, the effective coupling coefficient 
k/sub eff/ and the self-coupling coefficient zeta /sub 1/ are 



introduced to describe the characteristic of gratings in a resonant 
situation when the effects of radiation and other partial waves coupling 
are considered. The dependence of these two coupling 
coefficients on grating tooth shapes and depths and the 
dimensions of graded refractive index (GRIN) waveguides is numerically 
analysed. The results show that the gratings with linear GRIN waveguides 
have the largest K/sub eff/ , The possibility of realizing a 
complex-coupled DFB laser, even a pure gain or loss 
coupled DFB laser, employing only a real refractive index 
coupled grating is also discussed. 
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5364681 ' INSPEC Abstract Number: A9620-4255P-038VB9610-4320J-124 
Title: Side mode suppression ratio for 1 . 3 mu m loss coupled DFB 

lasers with large loss coupling coefficient 

Author (s): Zhang, L.M.; Ackerman, D.A.; Hybertsen, M.S.". 

Author Affiliation: AT&T Bell Labs., Murray Hill, NJ, USA 

Journal: Proceedings of the SPIE - The International Society for Optical 
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vol.2693 p. 636-9 

Publisher: SPIE-Int. Soc. Opt. Eng, 

Publication Date: 1996 Country of Publication: USA 
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SICI : 02 7 7-7 8 6X (1996) 2693L. 636: SMSR; 1-0 
Material Identity Number: C574-96154 

U.S. Copyright Clearance Center Code: 0 8194 2067 0/96/$6.00 
Conference Title: Physics and Simulation of Optoelectronic Devices IV 
Conference Sponsor: SPIE 

Conference Date: 29 Jan. -2 Feb. 1996 Conference Location: San Jose, 

CA, USA 

Language: English 

Abstract: Single mode yield' is a substantial issue for distributed 
feedback (DFB) lasers manufactured with an HR facet reflection 
coating at one end to maximize the power output for telecommunications 
applications. It has been demonstrated that high single mode yield can be 
achieved by introducing the gain/loss coupled DFB. In this 
paper, we study the side mode suppression ratio (SMSR) of antiphase, loss 
coupled DFB laser with large loss coupling 
coefficient near and well above the lasing threshold. The injection 
current dependence of the side mode suppression ratio of an HR-AR facet 
coated loss-coupled DFB laser is examined through numerical 
simulation and experiments. The results show that, although the SMSR can be 
very good just above the threshold, a dramatic drop in the SMSR can occur 
due to the competition between the spatial hole burning and the loss in the 
grating at modest injection currents. 
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Title: Gain-coupled strained layer MQW-DFB lasers 
with an essentially simplified fabrication process for lambda =1.55 mu m 

Author (s): Rast, A.; Johannes, T.W. ; Harth, W. ; Rieger, J. 
Author Affiliation: Lehrstuhl fur Allgemeine Elektrotechnik und 
Angewandte Elektronik, Tech. Univ. Munchen, Germany 

Journal: IEEE Photonics Technology Letters vol.7, no . 8 p. 830-2 
Publication Date: Aug. 1995 Country of Publication: USA 
CODEN: IPTLEL ISSN: 1041-1135 

U.S. Copyright Clearance Center Code: 104 1-1135/95/504 . 00 

Language: English 

Abstract: A gain-coupled (GC) strained-layer (SL) 
multi-quantum-well (MQW) distributed-f eedback (DFB) laser with 
a metallized surface grating and a substantially simplified 
fabrication process made by single-step epitaxy without corrugation 
overgrowth is described. The complex coupling coefficient can 
be adjusted by the contact metallization. Room-temperature single-mode 
continuous-wave (CW) operation with a threshold current of 22 mA, an output 
power of 20 mW, and a linewidth of 2.5 MHz is demonstrated. 
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Title: Nonlinear analysis of a dielectric distributed feedback laser with 

complex coupling coefficient 

Author (s): Szczepanski, P.; Weglik, P. 

Author Affiliation: Inst, of Microelect ron . & Optoelectron . , Warsaw Univ. 
of Technol . , Poland 

Journal: IEEE Journal of Quantum Electronics vol.31, no . 7 p. 1337-43 
Publication Date: July 1995 Country of Publication: USA 
CODEN: IEJQA7 ISSN: 0018-9197 

U.S. Copyright Clearance Center Code: 0018-9197/95/$04 . 00 
Language: English 

Abstract: An approximate- analysis of the nonlinear operation ■ of DFB 
a dielectric laser with complex coupling coefficient is 
presented, An expression relating the small signal gain to the output power 
and the system parameters, including the spatial hole burning effect, is 
obtained. It is shown that the gain grating, the loss grating, 
and the higher order Bragg grating all contribute to laser operation 
above the threshold in a different manner. Moreover, it is possible to 
achieve a "negative" gain effect in the partly gain-coupled 
structure operating above the threshold, which depends on the output power 
level, the distributed loss level and the spatial hole burning effect. 
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Author (s): Flanigan, B.J.; Carroll, J.E. 
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Journal: Electronics Letters vol. 31^ no. 12 p. 977-9 
Publication Date: 8 June 1995 Country of Publication: UK 

CODEN: ELLEAK ISSN: 0013-5194 

U.S. Copyright Clearance Center Code: 0013-5194/95/$10. 00 
Language: English 

Abstract: Mode suppression in complex-coupled DFB lasers with 
both in-phase and antiphase gain gratings is examined through a novel use 
of power balance. The theory is then backed up by more detailed arguments 
using a dynamic time domain model. The phase of the gain grating in 
relation to the index grating determines which mode of the DFB is 
suppressed. Longitudinal variations in the gain coupling 
coefficient caused by spatial hole burning provide additional 
side-mode suppression mechanisms. 
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Title: Frequency modulation characteristics of absorptive-grating 

gain-coupled DFB lasers : spatial hole burning 

self-suppression effect 

Author (s): Sudoh, T.K.; Nakano, Y. ; Tada, K.; Kikuchi, K. ; Hirata, T.; 

Hosomatsu, H. 

Author Affiliation: Dept. of Electron. Eng., Tokyo Univ., Japan 
p. 572-3 

Publisher: IEEE, New York, NY, USA 

Publication Date: 1993 Country of Publication: USA xxvi+832 pp. 
ISBN: 0 7803 1263 5 

Conference Title: Proceedings of LEOS * 93 

Conference Date: 15-18 Nov. 1993 Conference Location: San Jose, CA, 
USA 

Language: English 

Abstract: The spatial • hole burning.- (SHB) -in- distributed feedback ( 
DFB) lasers limits longitudinal-mode stability and occasionally 
results in spectral linewidth broadening or multiple-mode oscillation. 
Introduction of gain coupling is one of effective methods to 
reduce SHB, However, SHB may still exist in the gain-coupled 
(GC) DFB laser due to inappropriate coupling strength, 
parasitic index coupling, and facet reflection in practical , devices . This 
paper describes self -suppression effect of SHB in absorptive-grating 

GC DFB lasers which is observed through the measurement of 
frequency modulation (FM) characteristics. This effect is attributed to the 
photon-density-dependent coupling coefficient in the gain 
-coupled cavity. 
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Title: Long-wavelength InGaAsP/InP multiquantum well distributed feedback 

and distributed Bragg reflector lasers grown by chemical beam epitaxy 

Author (s): Tsang, W.T.; Wu, M.C.; Chen, Y.K.; Choa, F.S.; Logan, R.A. ; 



Chu, S.N.G.; Sergent, A.M.; Magill, P.; Reichmann, K.C.; Burrus, C.A. 
Author Affiliation: AT&T Bell Labs., Murray Hill, NJ, USA 

Journal: IEEE Journal of Quantum Electronics vol.30, no. 6 p. 1370-80 
Publication Date: June 1994 Country of Publication: USA 
CODEN: IEJQA7 ISSN: 0018-9197 

U.S. Copyright Clearance Center Code: 0018-9197/94/$04 . 00 

Language: English • • 

Abstract: We demonstrated the successful operation of long-wavelength 
InGaAsP low threshold-current index-coupled and gain-coupled 
DFB lasers grown by chemical beam epitaxy (CBE) . For 
index-coupled DFB lasers, buried-heteros tructure six-QW 
DFB lasers (250 mu m long and as-cleaved) operated at 1.55 mu m 
with CW threshold currents 10-15 mA and slope efficiencies up to 0.35 mW/mA 
(both facets) . A side-mode suppression ratio (SMSR) as high as 49 dB was 
obtained. The lasers operated in the same range even at high temperatures 
(70 degrees C checked) . For gain-coupled DFB lasers 
, gain-coupling is accomplished by using a InGaAsP quaternary 
grating or quantum-well grating that absorbs the DFB emission. 
The use of a quantum-well grating, in particular, greatly facilitates 
the reproducible regrowth (defect-free) over grating and the control 
of the coupling coefficient. CW threshold currents mere in the 
range of 10-15 mA for 250- mu m and 13-18 mA for 250- mu m and 500- mu m 
cavities, respectively. Slope efficiencies were high, approximately 0.4 
mW/mA (both facets) . SMSR was as high as 52 dB and remained in the same DFB 
mode with SMSR staying approximately 50 dB throughout the entire current 
range. Linewidth*power products of 1 . 9-4 V 0 *' mere measured with minimum 
linewidths of 1.8-2.2 MHz. No detectable chirp was measured under 2.5 Gb/s 
modulation. Unlike index-coupled DFB lasers in which mode 
partition events decrease slowly even when biased above threshold, these 
lasers have mode partition events shut off sharply as bias approaches 
threshold (>or approximately=0 . 95 I/sub th/). A very small dispersion 
penalty of 1.0 dB was measured at 10/sup -11/ BER in transmission 
experiments using these lasers as sources at 1.7 Gb/s over an amplified 
fiber system of 230 km. No sel f -pulsation was observed in these gain- 
coupled DFB lasers. Gain-switching at 4 GHz with a 100% 

optical modulation depth and a FWHM pulse width of 23 ps was achieved with 
these gain-coupled DFB lasers. The peak power was 

approximately 72 mW and the FVJHM bandwidth was 0.14 nm. We also fabricated 
InGaAs/lnGaAsP multiquantum-well DBR lasers by CBE. Taking advantage of 
uniform thickness growth and proper design of weak and long gratings, a 
record high SMSR of 58.5 dB was obtained. 
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Conference Title: Metalorganic Vapor Phase Epitaxy 1992. Sixth 
International Conference 

Conference Sponsor: IEEE; American Assoc. Crystal Growth 

Conference Date: 8-11 June 1992 Conference Location: Cambridge, MA, 
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Language: English 

Abstract: The authors' have ' demonstrated ' success ful " operation of long 
wavelength InGaAsP low threshold-current gain-coupled DFB 

lasers. This is accomplished by using a InGaAsP quarternary 
grating or quantum well grating that absorbs the DFB emission. 
The use of a quantum well grating, in particular, greatly facilitates 
the reproducible regrowth (defect-free) over grating and the control 
of the coupling coefficient. CW threshold currents were in the 
range of 10-15 mA for 250 mu m and 13-18 mA for 250 and 500 mu m cavities, 
respectively. Slope efficiencies were high, --0.4 mW/mA (both facets). SMSR 
was as high as 52 kB and remained in the same DFB mode with SMSR staying 
-50 dB throughout the entire current range. Linewidth*power products of 
1.9-4,0 were measured with minimum linewidths of 1.8-2.2 MHz. No detectable 
chirp was measured under 2.5 Gb/s modulation. Unlike index-coupled 
DFB lasers in which mode partition events decrease slowly even 
when biased above threshold, these lasers have mode partition events shut 
off sharply as bias approaches threshold (>or approximately=0 . 95 I/sub 
th/) . A very small dispersion penalty of 1.0 dB was measured at 10/sup -11/ 
BER in transmission experiments using these lasers as sources at 1.7 Gb/s 
over an amplified fiber system of 239 km. No self-pulsation was observed in 
these gain-coupled* DFB la-sers: 
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Title: Coupling coefficients in gain-coupled 
DFB lasers : inherent compromise between coupling strength and 
loss 

Author(s): David, K.; Buus, J.; Morthier, G. ; Baets, R, 

Author Affiliation: Lab. of Electromagn. & Acoust., Gent Univ., Belgium 
Journal: IEEE Photonics Technology Letters vol.3, no. 5 p. 439-41 
Publication Date: May 1991 Country of Publication: USA 
CODEN: IPTLEL ISSN: 1041-1135 
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Abstract: A theoretical' analysis • of - the- " gain -coupling 
coefficient for distributed feedback (DFB) lasers with 

first-order, rectangular, gain, or loss gratings is presented. For the 
structure with gain grating, the dependence of the gain- 
coupling coefficient on the modal gain has been taken into 
account for the first time. In both . structures , an inherent compromise 
between - coupling strength and extra modal loss is found. The results show 
that significant gain-coupling coefficient values are 
feasible. 
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Title: Very low threshold and high^ power CW operation in 1.55 mu m 
gain-coupled DFB lasers with periodically etched 
quantum wells 

Author: Talneau, A.; Charil, J.; Ougazzaden, A. 

Corporate Source: France Telecom/ CNET/DTD, Bagneux, Fr 

Source: Electronics Letters v 33 n 22 Oct 23 1997. p 1881-1883 

Publication Year: 1997 

CODEN: ELLEAK ISSN: 0013-5194 

Language: English 

Abstract: The authors demonstrate extremely low threshold and high CW 
output power in 1.55 mu m gain coupled DFB lasers. 

The structure is an MQW strain compensated active layer with first-order 
grating etched on the upper wells. The lowest thresholds of 2.5mA at 
20 degree C and 10mA at 80 degree C are obtained using one HR facet 
coating. With an AR front facet, the CW output is increased up to 40mW, 
while the threshold current remains less than 10mA. (Author abstract) 5 
Ref s . 
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Title: Gain-coupled distributed- feedback laser triode - novel 
structure for tuning coupling coefficient 

Author: Kawanishi, Hidekazu; Fukuoka, Tetsuya; Nakano, Yoshiaki; Tada, 

Kunio 

Corporate Source: Univ of Tokyo, Tokyo, Jpn 

Conference Title: Proceedings of the 1997 Pacific Rim Conference on 
Lasers and Electro-Optics, CLEO/Pacific Rim 

Conference Location: Chiba, Jpn Conference ' Date :" 19970714-19970718 
E.I. Conference No.: 46984 

Source: Pacific Rim Conference on Lasers and Electro-Optics, CLEO - 
Technical Digest 1997. IEEE, Piscataway, NJ, USA. p 141 

Publication Year: 1997 
CODEN: 002223 
Language: English 

Abstract: A three- terminal gain-coupled (GC) distributed 
feedback (DFB) laser where the third terminal is connected to 
its absorptive grating controls coupling coefficient, 
absorption saturation in the grating, wavelength chirping, and 
linewidth enhancement factor. With this, Q switching and injection-current 
grating is also possible. 
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a gain-coupled DFB laser with absorptive 

grating by automatic parameter extraction from subthreshold spectra 

Author: Nakura, Toru; Sato, Kenji; Funabashi, Masaki; Morthier, Geert;, 
Baets, Roel; Nakano, Yoshiaki; Tada, Kunio 



Corporate Source: Univ of Tokyo, Tokyo, Jpn 

Conference Title: Proceedings of the 1997 Conference on Lasers and 
Electro-Optics, CLEO 

Conference Location: Baltimore, MD, USA Conference Date: 
19970518-19970523 

E.I. Conference No.: 46669 

Source: Conference Proceedings - Lasers and Electro-Optics Society Annual 
Meeting-CLEO v 11 1997. IEEE, Piscataway, NJ, USA, 97CH36110 . p 399-400 
Publication Year: 1997 
CODEN: CPLSE4 

Language: English 

Abstract: The changing coupling coefficients in a gain- 
coupled DFB laser with an absorptive grating 

resulting from saturable absorption was made possible by the parameter 

extraction program. The index- and gain-coupling 

coefficients, ' effective refractive index and" its wavelength 

dispersion, grating facet phases, and gain profile were determined 

based on the coupled wave equations and the transfer matrix analysis of the 

parameter extraction program. 1 Refs. 
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Title: Comparison of InGaAs absorptive grating structures in 1.55 
mu m InGaAsP/InP strained MQW gain-coupled DFB 
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Author: Funabashi, Masaki; Kawanishi, Hidekazu; Sudoh, Tsurugi K.; 
Nakura, Toru; Schmitz, Dietmar; Schulte, Frank; Nakano, Yoshiaki; Tada, 

Kunio 

Corporate Source: Univ of Tokyo, Tokyo, Jpn 

Conference Title: Proceedings of the 1997 " International Conference on 
Indium Phosphide and Related Materials 

Conference Location: Cape Cod, MA, USA Conference Date: 
19970511-19970515 

E.I. Conference No.: 46587 

Source: Conference Proceedings - International Conference on Indium 
Phosphide and Related Materials 1997. IEEE, Piscataway, NJ, USA, 97CH36058 . 

p 292-295 

Publication Year: 1997 
CODEN: CPRMEG 
Language: English 

Abstract: In gain-coupled (GC) distributed-f eedback { 
DFB) lasers of absorptive grating type, the device 
characteristics depend very much on the absorptive grating 
configuration such as duty cycle, layer thickness, conduction type, and 
material composition. We have fabricated 1.55 mu m InGaAsP/InP strained 
multiple quantum well (MQW) DFB lasers having different 
absorptive grating thickness and different conduction type. Lasing 
characteristics of these lasers were compared in view of coupling 
coefficients and absofptibh' saturation . Through het'gaih'measurement, 
information useful for designing and optimizing the absorptive 
grating was obtained. (Author abstract) 6 Refs. 
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Author: Kasraian, Masoud; Botez, Dan 

Corporate Source: Univ of Wisconsin-Madison, Madison, WI , USA 

Source: Applied Physics Letters v 67 n 19 Nov 6 1995. p 2783-2785 

Publication Year: 1995 

CODEN: APPLAB ISSN: 0003-6951 

Language: English 

Abstract: Some results of the theoretical analysis of an in-phase, 
complex-coupled distributed- feedback (DFB) laser with a 
second-order grating are presented. It is shown that the in-phase 
second-order complex-^coupled DFB laser structure will 

fundamentally provide orthonormal emission of light having a single-lobed 
far-field radiation pattern as long as modal discrimination based on gain 
overlap factor is larger than that based on radiation losses. 35 Refs. 
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Title: Gain-coupled strained layer MQW-DFB lasers 
with an essentially simplified fabrication process for lambda equals 1.55 

mu m 

Author: Rast, A.; Johannes, T.W.; Harth, W.; Rieger, J. 

Corporate Source: Technische Univeristaet Muenchen, Muenchen, Ger 

Source: IEEE Photonics Technology Letters v 7 n 8 Aug 1995. p 830-832 

Publication Year: 1995 

CODEN: IPTLEL ISSN: r041-1135 

Language: English 

Abstract: A gain-coupled (GC) strained-layer (SL) 

multi-quantum-well (MOW) distributed-f eedback (DFB) laser with 
a metallized surface grating and a substantially simplified 
fabrication process made by single-step epitaxy without corrugation" 
overgrov;th is described. The complex coupling coefficient can 
be adjusted by the contact metallization. Room-temperature single-mode 
continuous-wave (CW) operation with a threshold current of 22 mA, an output 
power of 20 mW, and a linewidth of 2.5 MHz is demonstrated. (Author 
abstract) 18 Refs. 
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semiconductor and fiber lasers 

Author: Seminogov, Vladimir N.; Khudobenko, Alexander I.; Panchenko, 
Vladislav Y.; Sokolov, Victor I. 

Corporate Source: Scientific Research Cent, for Technological Lasers, 
Troitsk, Moscow Region, Russia 

Conference Title: Laser Diodes and Applications 



Conference Location: San Jose^ CA, USA Conference Date: 
19950208-19950210 

E.I. Conference No.: 22231 

Source: Proceedings of SPIE - The International Society for Optical 
Engineering v 2382 1995. Society of Photo-Optical Instrumentation 

Engineers, Bellingham, WA, USA. p 224-234 
Publication Year: 1995 

CODEN: PSISDG ISSN: 0277-786X ISBN: 0-8194-1729-7 
Language: English 

Abstract: The new concept of a single-mode resonator for single-frequency 
distributed feedback (DFB) lasers is presented. This concept is 
based on an embedded nonharmonic distributed Bragg structure with a 
sinusoidally modulated coupling coefficient, which is a 

combination of two superimposed sinusoidal Bragg gratings of equal heights 
and slightly different periods. Resonant frequencies and corresponding 
threshold- gains of ■ such a distributed resonator • are-calculated • 
theoretically by using the coupled-mode theory. The designed resonator 
provides stable single-frequency oscillation and has lasing characteristics 
(frequencies and thresholds) very similar to those of a well- known 
distributed resonator with quarter-wavelength shift. The developed concept 
of a resonator with a sinusoidally modulated coupling, 
coefficient can be applied both to semiconductor laser diodes with 
incorporated Bragg relief grating and to DFB fiber lasers 
with refractive index grating. The important advantage of designed 
new single-mode Bragg structure, as compared to quarter- wavelength-shifted 
structure, is that it can be fabricated very easily on semiconductor 
surfaces and in photosensitive fibers by direct three-beam holographic 
writing. 11 Ref. 

22/3,AB/28 (Item 8 from file: 8) 

DIALOG (R) File 8 : Ei Compendex(R) 

(c) 2004 Elsevier Eng. Info. Inc. All rts . reserv. 

04082156 ■ 

E.I. No: EIP95022583625 

Title: Analysis and simulation of gain coupled (GC)-DFB 

semiconductor lasers 
Author: Randone, Fabio; Montrosset, Ivo 
Corporate Source: Politecnico di Torino, Torino, Italy 

Conference Title: Proceedings of the 1994 IEEE LEOS TVnnual Meeting. Part 

1 (of 2) 

Conference Location: Boston, MA, USA Conference Date: 19941031-19941103 
E.I. Conference No.: 42506 

Source: IEEE LEOS Annual Meeting - Proceedings v 1 1994. IEEE, 

Piscataway, NJ, USA, 94CH337 1-2 . p 105-106 
Publication Year: 1994 
CODEN: 001893 

Language: English 

TUDstract: In this paper is presented a comparison between differents GC- 
DFB lasers realized with an absorption or a gain or a second 
order grating. Light-current characteristics, FM response, linewidth, 
side mode suppression ratio are presented. (Author abstract) 4 Refs. 
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E.I. No: EIP94041259342 
Title: Frequency modulation characteristics of absorptive-grating 
gain-coupled DBF lasers - spatial hole burning self-suppression 

effect 

Author: Sudoh, Tsurugi K. ; Nakano, Yoshaiaki; Tada/Kunio; Kikuchi, 

Kazuro; Hirata, Takaaki; Hosomatsu, Haruo 
Corporate Source: Univ of Tokyo, Tokyo, Jpn 

Conference Title: Annual Meeting of the IEEE Lasers and Electro-Optics 
Society 

Conference Location: San jose, CA, USA Conference Date: 

19931115-19931118 

E.I. Conference No.: 19848 

Source: Conference Proceedings - Lasers and Electro-Optics Society Annual 
Meeting 1993. Publ by IEEE, IEEE Service Center, Piscataway, NJ, 
USA, 93CH3297-9 . p 572-573 

Publication Year: 1993 

ISBN: 0-7803-1263-5 

Language: English 

Abstract: The spatial hole burning (SHB) in distributed feed back (DBF) 
lasers limits longitudinal-mode stability and occasionally results in 
spectral linewidth broadening or multiple-mode oscillation. SHB may still 
exist in the gain-coupled (GC) DFB laser due to 

inappropriate coupling strength, parasitic index coupling, and facet 

reflection in practical devices. This paper describes self-suppression 

effect of SHB in absorptive-grating GC DFB lasers which 

is observed through the measurement of frequency modulation (FM) 

characteristics. This effect is attributed to the photon-density-dependent 

coupling coefficient in the gain-coupled cavity. 4 

Ref s . 
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11751118 Genuine Article#: 690FZ Number of References: 7 

Title: Characteristics of GaAs/AlGaAs quantum-wire distributed- feedback 

lasers with different gain modifications (ABSTRACT AVAILABLE) 
Author(s): Kim TG (REPRINT) 

Corporate Source: KwangWoon Univ, Dept Semicond & New Mat Engn, Seoul 

139701//South Korea/ (REPRINT); KwangWoon Univ, Dept Semicond & New Mat 
Engn, Seoul 139701//South Korea/ 

Journal: JOURNAL OF THE KOREAN PHYSICAL SOCIETY, 2003, V42, N6 ( JUN) , P 
791-794 

ISSN: 0374-4884 Publication date: 20030600 

Publisher: KOREAlvf PHYSICAL SOC, 635-4, YUKSAM-DONG, KANGNAM-KU, SEOUL 
135-703, SOUTH KOREA 

Language: English Document Type: ARTICLE 

Abstract: GaAs/AlGaAs quantum-wire (QWR) gain-coupled 

distributed-f eedback (GC-DFB) lasers were fabricated and 
characterized. Interestingly, as the shape of the active grating 
was varied, the lasing characteristics changed greatly; for example, 
one laser with sharp gratings lased at a threshold current of 13 mA 
while . another one with, dull gratings . lased. at 2.30 mA. .This may be due 
to a change in the gain coupling coefficient with the 
shape of the QWR active grating. Little observation of the 
stopband and the wavelength consistency between the lasing and the 
photoluminescence peaks of the QWRs also provided evidence for lasing 
via GC-DFB effects in these devices. 
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Title: Numerical simulantion of a pulsed laser pumped distributed- feedback 

waveguided dye laser by coupled-wave theory (ABSTRACT AVAILABLE) 
Author(s): Zuo DL (REPRINT) ; Oki Y; Maeda M 

Corporate Source: Huazhong Univ Sci & Technol , State Key Lab Laser 

Technol, Wuhan 4 3007 4 //Peoples R China/ (REPRINT); Kyushu Univ, Grad Sch 
Informat Sci & Elect Engn, Fukuoka 8128581// Japan/ 

Journal: IEEE JOURNAL OF QUANTUM ELECTRONICS, 2003, V39, N5 (MAY), P673-680 

ISSN: 0018-9197 Publication date: 20030500 

Publisher: lEEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC, 345 E 47TH ST, 

NEW YORK, NY 10017-2394. USA . 
Language: English Document Type: ARTICLE 

Abstract: A dynamic model of pulsed laser pumped distributed-f eedback 
(DFB) waveguided dye laser based on a coupled-wave theory 
is described. Due to the periodical distribution of the intensities of 
pump I source and stimulated emission along the waveguide, the rate 
equations of the population densities are turned into the equations of 
the Fourier coefficients. Coupled-wave equations of optical 
fields are used to simulate the laser oscillation. Besides the temporal 
evolution of the output intensity, the spectra can also be obtained by 
the Fourier transform of the optical fields. Two different 
configurations, of the waveguided dye. laser, prefabricated 
DFB {mainly index coupling) , first- and second-order holographic 
DFB (dynamic gain-coupling), are considered in the model. 
The simulation shows that: 1) the temporal waveforms of the holographic 
DFB consist of sharp spikes; 2) the broadened spectral widths resulted 
from the possible nonunif ormities in propagation constant or 
grating period are less than 50 pm except for the second-order 
holographic DFB; and 3) strong parasitic oscillations can be observed 
in the second-order holpgraphic DFB with terminal reflection. These 
results and the comparisons of some of them to the experiments are 
reported. 
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Title: Electroabsorption modulated laser for long transmission spans ( 

ABSTRACT AVAILABLE) 
Author(s): Salvatore RA (REPRINT) ; Sahara RT; Bock MA; Libenzon I 
Corporate Source: Corning Lasertron, Bedf ord//MA/01730 (REPRINT); Corning 

Lasertron, Bedford//MA/01730 
Journal: IEEE JOURNAL OF QUANTUM ELECTRONICS, 2002, V38, N5 (MAY), P464-476 
ISSN: 0018-9197 Publication date: 20020500 
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NEW YORK, NY 10017-2394 USA 
Language: English Document Type: ARTICLE 

Abstract: Strain-compensated AlGalnAs quantum-well electroabsorption 
modulated lasers (EMLs) transmit at 10 Gbits/s on uncompensated 
transmission spans of >75 km of standard fiber and >225 km of MetroCor 
fiber. Details of the design, fabrication, and testing are presented, A 
complex-coupled distributed feedback (DFB) grating is used to ^ 
enable high output power. The epitaxy and chip structure are described. 



The paper studies what is needed to accomplish long-span transmission 
in terms of minimum physical requirements for laser mode control, facet 
reflection, index grating strength, laser-modulator matching, 
laser-modulator electrical isolation, modulator extinction ratio, 
modulator capacitance, linewidth enhancement factor, etc. The 
interaction of the modulator with the laser is analyzed and a 
requirement for this structure is computed for the electrical isolation 
resistance between modulator and laser contacts. Stability of the laser 
source is discussed and a method is derived for determining the 
grating's gain-coupling coefficient at 

operating power. Chirp due to the modulator is analyzed. Nonzero chirp 
of the modulator is shown to have beneficial impact on the quality of 
the signal after transmission. The effect of a bias-dependent alpha 
parameter is analyzed. Because bit-error rate is a strong function of 
mean alpha parameter and not a strong function of the range of alpha 
during nonreturn-to-zerp modulation, . we determine that tuning. the chirp 
of the EML modulator to suit different fiber types (MetroGor, SMF-28, 
etc.) is practical. Specific tradeoffs are also required. Experimental 
results verify the analysis. 
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Abstract: This paper addresses a systematic method for obtaining the 
coupling coefficients due to diffraction orders less than 
the grating order of second- and higher order resonant complex 
gratings in a multilayer structure. This method is based on an improved 
Greenes function, and its distinguishing feature is its use of the 
transfer matrix method to simplify the theoretical analysis for 
obtaining the Green's function in multilayer structures. More 
importantly, it is also shown that by introducing gain or loss in 
second- and higher order . resonant gratings, the range of controlling 
the total coupling coefficient becomes wider than those in 
first-order complex gratings or second-order index gratings, Concepts 
like in-phase and anti-phase gratings are generalized in this type of 
grating. Finally, guidelines for designing complex-coupled 
DFB lasers with second- and third-order grating are 
also presented. 
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Title: 1 . 5 mu m InGaAsP/InP strained MQW gain-coupled DFB 

laser with an improved periodically modulated injection-carrier 

grating (ABSTRACT AVAILABLE) 
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S101-S103 
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Language: English Document Type: ARTICLE 

Abstract: A 1 . 55 mu m InGaAsP/InP strained multiple quantum well (MQW) 
distributed feedback (DFB) laser with an improved 
periodically modulated injection-carrier grating is reported for 
the first time. In this laser structure, the effect of current blocking 
grating is .enhanced by optimizing the doping level of its 
surrounding layers, therefore, large gain coupling 
coefficient can be expected. The device is fabricated by hybrid 
grov;th of MOVPE and LPE. A single-mode oscillation yield as high as 80 
% is achieved under the condition of two cleaved facets. 



22/3,AB/35 (Item 6 from file: 34) 

DIALOG (R) File 34 : SciSearch ( R) Cited Ref Sci 
(c) 2004 Inst for Sci Info. All rts . reserv. 

05024547 Genuine Article#: UZ510 Number of References: 6 
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Available ) 
Author (s): CHEN CH; CHEN LH; WANG QM 

Corporate Source: CHINESE ACAD SCI, INST SEMICOND, NIOEL, POB 912/BEIJING 

100083//PEOPLES R CHINA/ 
Journal: ELECTRONICS LETTERS, 1996, V32, N14 (JUL 4), P1288-1290 

ISSN: 0013-5194 

Language: ENGLISH Document Type: ARTICLE 

Abstract: An effective coupling efficient is introduced for gain- 
coupled distributed feedback lasers with absorptive grating 
. When radiation and other partial wave coupling effects are 
considered, the ef fec-tive • coupling coefficient- will - change 
significantly. In some cases, it will become real, although both loss 
and index coupling are presented. 
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(Abstract Available) 

Author (s): RAST A; JOHAl^JNES TW; HARTH W; RIEGER J 

Corporate Source: TECH UNIV MUNICH, LEHRSTUHL ALLGEMEINE ELEKTROTECH & ANGEW 
ELEKTR/D-80290 MUN I CH// GERMANY/ ; SIEMENS AG, ZFE/D-81730 
MUNICH//GERMANY/ 

Journal: IEEE PHOTONICS TECHNOLOGY LETTERS, 1995, V7, N8 (AUG), P830-832 



ISSN: 1041-1135 

Language: ENGLISH Document Type: ARTICLE 

Abstract: A gain-coupled (GC) strained-layer (SL) 

multi-quantum-well (MQW) dis tributed-f eedback (DFB) laser 

with a metallized surface grating and- a substantially - simplified 

fabrication process made by single-step epitaxy without corrugation 

overgrowth is described. The complex coupling coefficient 

can be adjusted by the contact metallization. Room-temperature 

single-mode continuous-wave (CW) operation with a threshold current of 

22 mil, an output power of 20 mW, and a linewidth of 2.5 MHz is 

demonstrated. 
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Abstract: The effective linewidth enhancement factor alpha (eff) of 
DFB lasers which have both gain and index 

coupling coefficients is theoretically analyzed. The unique 

reduction mechanism of alpha (eff) due to the optical negative feedback 

of modal phase and modal gain in gain coupled 

DFB lasers was found for the first time. The numerical 

result showed that alpha (eff) can be reduced to almost one half of 

material defined linewidth enhancement factor-alpha when there exists 

an index coupling coefficient comparable to the gain 

coupling coefficient. 
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Abstract: With InGaAs/InP materials, we have fabricated gain- 
coupled distributed feedback lasers having grating 

corrugation on the active layer itself, using two-step organometallic 
vapor phase epitaxy. Single longitudinal mode properties have been 
achieved. Self -consistent calculation of coupling 
coefficients and threshold gain difference for these lasers has 
also been carried out. 
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Threshold conditions of a distributed feedback (DFB) laser 
with a linearly chirped grating are investigated using a new and 
efficient method. DFB laser with chirped grating is found 

to have significant effects on the lasing characteristics. The coupled wave 
equations for these lasers are derived and solved using a power series 
method to obtain the threshold condition. A Newton-Raphson routine is used 
to solve the threshold conditions numerically to obtain threshold gain and 
lasing wavelengths. To prove the validity of this model, it is applied to 
both conventional index-coupled and complex-coupled DFB lasers. 
The threshold gain margins are calculated as functions of the ratio of the 
gain coupling to index coupling 

( I & kappa ; <i tali c><sub>g</ subx/i tali c> | / | & kappa; <italic><sub> 
n</sub></italic> i ) , and the phase difference between the index and gain 
gratings. It was found that for coupling coefficient- 

I κ i <italic>l</italic> < 0.9, the laser shows a mode degeneracy at 

particular values of the ratio | &kappa ; <italic><sub> 

g</sub></italic> I / I &kappa ; <italic><sub>n</sub></italic> I , for cleaved 
facets. We found that at phase differences π/2 and 3π/2, between the 
gain and index grating, for "ah AR-coated ' complex-coupled ' laser , the 
laser becomes multimode and a different mode starts to lase. We also 
studied the effect of the facet reflectivity (both magnitude and phase) on 
the gain margin of a complex-coupled DFB laser. Although, the 
gain margin varies slowly with the magnitude of the facet reflectivity, it 
shows large variations as a function of the phase. Spatial hole burning was 
found to be minimum at phase difference nπ, n = 0, l,<math> <f> 
&cdots;</f> </math> and maximum at phase differences π/2 and 3π/2. 
The single mode gain margin of an index-coupled linearly chirped CG-DFB is 
calculated for different chirping factors and coupling constants. We found 
that there is clearly an optimum chirping for which the single mode gain 
margin is maximum. The gain margins were calculated also for different 
positions of the cavity center. The effect of the facet reflectivities and 
their phases on the gain margin was investigated. We found the gain margin 
is maximum and the Spatial Hole Burning (SHE) is minimum for the cavity 
center at the middle of the laser cavity. Effect of chirping on the 
threshold gain, gain margin and spatial hole burning (SHE) for different 
parameters, such as the coupling coefficients, facet 

reflectivities, etc., of these lasers are studied. Single mode yield of 
these lasers" are calculated "arid compared " with that of a" uniform 
grating DFB laser. 
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MODELLING AND ANALYSIS OF GAIN-COUPLED DFB SEMICONDUCTOR _ 
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VJith the unique features of compact size and a built-in frequency, 
selective element, the distributed feedback (DFB) semiconductor 
lasers are presently the most promising light sources in optical 
fiber communications systems. The recently introduced gain 
coupling and mul tielectrode modulation provide new possibilities for 
the improvement of that. laser. The aim of this dissertation is to develop a. 
comprehensive and versatile numerical tool for the efficient and accurate 
simulation of those delicate devices and, through rigorous modelling and 
analysis, to. reveal various salient features of gain-coupled 
DFB lasers . 

Based on the standing wave formalism, the coupled mode method and the 
Green's function analysis are used in this thesis to study gain- 
coupled 'DFB lasers. By separating the temporal and 

spatial dependencies of the modal fields in the lasers, the approach 
possesses a unique advantage of producing simple and insightful closed form 
results which help gain physical understanding into the laser operation. 
With the help of the spatially dependent rate equations, a self-consistent, 
multimode, full bias range (from below to above threshold) model has been 
developed for complex- coupled DFB lasers including 

mul tielectrode modulation. The detailed analysis of this thesis covers a 
wide range investigation of gain-coupled DFB laser 

physics. Using the Bloch wave analysis, the condition of single mode 
oscillation in gain-coupled DFB lasers has been 

explained intuitively and the significant effect of unequal section lengths 
in the gain grating on the single-mode gain margin has also been 
revealed for the first time. Based on the spatially dependent multimode 
rate equations developed in this thesis, the static and dynamic 
characteristics of the lasing mode and of the side modes of gain- 
coupled DFB lasers are investigated in detail. The study 
has also been successfully extended to the analysis of multielectrode 
push-pull DFB lasers to include the modal interference effect 
for the first time. Through the study of the role of the complex 
coupling coefficient and the various spatial features, an 

in-depth understanding of the high yield, high power, high speed, high side 
mode suppression, low threshold, low frequency chirp, and low harmonic 
distortion in gain-coupled DFB lasers has also been 
reached. 
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In the first part of this thesis a static model for above threshold 
operation of a single mode laser, consisting of multiple active and passive 
sections, is developed by calculating the longitudinal optical intensity 
and electron density distribution in a self -consistent 'manner . Feedback 
from an index and gain grating is included, as well as feedback from 
discrete reflections at interfaces and facets. Longitudinal spatial 
holeburning is analyzed by including the dependence of the gain and the 
refractive index on the electron density. The mechanisms of spatial 
holeburning in quarter wave shifted DFB lasers are analyzed. A 
new laser structure with a uniform optical intensity distribution is 
introduced and an implementation is simulated, resulting in a large 
reduction of the longitudinal spatial holeburning effect. 

A dynamic small-signal model is then developed by including the 
optical intensity and electron density distribution, as well as the 
dependence of the grating coupling coefficients on the 

electron density. Expressions ' are derived' for "the intensity' and frequency 
noise spectrum, the spontaneous emission rate into the lasing mode, the 
linewidth enhancement factor, and the AM and FM modulation response. 
Different chirp components are identified in the FM response, and a new 
adiabatic chirp component is discovered. This new adiabatic chirp component 
is caused by the nonuniform longitudinal distributions, and is found to 
dominate at low frequencies. Distributed feedback lasers with partial 
gain coupling are analyzed, and it is shown how the dependence 
of the grating coupling coefficients on the electron 

density can result in an enhancement of the modulation bandwidth and a 
reduction in chirp. 

In the second part, spectral characteristics of passively mode-locked 
two-section multiple quantum well laser coupled to an external cavity are 
studied. Broad-band wavelength tuning using an external grating is 
demonstrated for the first time in passively mode-locked semiconductor 
lasers. A record tuning range of. 26 nm is measured, with pulse widths of 
typically a few picosecond and time-bandwidth products of more than 10 
times the transform limit. These large time-bandwidth products are due to a 
strong linear ' upchirp, and pulse compression by a factor of 15 is 
demonstrated to a record low pulse widths" of " 320' "f is* . 

A model for pulse propagation through a saturable medium with 
self-phase-modulation, due to the $\alpha$-parameter, is developed for 
quantum well material, including the frequency dependence of the gain 
medium. This model is used to simulate two-section devices coupled to an 
external cavity. A linear upchirp is imposed on the pulse, due to a 
combination of sel f -phase-modulation in the gain section and absorption of 
the leading edge of the pulse in the saturable absorber. 
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A dynamic model of pulsed laser pumped distributed-f eedback ( 
DFB) waveguided dye laser based on a coupled-wave theory is 
described. Due to the periodical distribution of the intensities of pump 
source and stimulated emission along the waveguide, the rate equations of 
the population densities are turned into the equations of the Fourier 
coefficients. Coupled-wave equations of optical fields are used 
to simulate the laser oscillation. Besides the temporal evolution of the 
output intensity, the spectra can also be obtained by the Fourier transform 
of the optical fields. Two different conf iguratipns of the waveguided dye 
laser, prefabricated DFB (mainly index coupling), first- and 
second-order holographic DFB (dynamic gain-coupling ), are 
considered in the model. The simulation shows that: 1) the temporal 
waveforms of the holographic DFB consist of sharp spikes; 2) the broadened 
spectral widths resulted from the possible nonunif ormities in propagation 
constant or grating period are less than 50 pm except for the 



second-order holographic DFB; and 3) strong parasitic oscillations can be 
observed in the second-order holographic DFB with terminal reflection. 
These results and the comparisons of some of them to the experiments are 

reported. 
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Abstract (Basic) : 

NOVELTY - A cladding layer (3) covers the outermost surface of 
protrusion in diffraction grating (4) . The recess of diffraction 
grating is embedded by a P/N type buried layer (5) with higher 
refractive index than the cladding layer. 

USE - Gain knot-pattern distributed feed back (DFB) type 
semiconductor laser used as light source of optical communication 
system. 

ADVANTAGE - Since the diffraction grating recess is embedded 

by buried layer with higher refractive index, high gain 

coupling coefficient is achieved, stable single wavelength 

operation of high output and big reflective return light resistance are 

achieved. Improves speed and efficiency of the laser. 

DESCRIPTION OF DRAWING (S) - The figure shows an explanatory drawing 
of the Gain knot-pattern DFB semiconductor laser. (Drawing 
includes non-English language text) . 
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Abstract (Basic) : 

NOVELTY - A high order complex coupled grating (18) is formed 
by etching several grooves which provide gain of modulation in the 
active region (14) along the cavity length direction, on the substrate 
(12) . The shape of the' grooves, and the order arid duty cycle of the 
grating are defined to provide a predetermined ratio of gain/loss 
to index coupling coefficients. 

DETAILED DESCRIPTION - The predetermined ratio of gain/loss to 
index coupling is defined by the depth of etching. Contact electrodes 
(24,26) defined on the ridge (22) and at "the bottom of the substrate 
(12) respectively inject current into the active region (14). 

An INDEPENDENT CLAIM is also included for the production of a 
complex coupled DFB semiconductor laser. 

USE - In fiber optic communication systems, 

ADVANTAGE - As the predetermined ratio of gain is provided to index 

coupling by forming grating, a DFB laser with high 

efficiency, yield, single mode operation and side mode suppression 
ratio is efficiently produced. The need for deep etching to obtain 
strong index coupling is eliminated. High order lasers can be easily 
manufactured because of the larger period of gratings. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic 
cross-sectional view of the DFB laser. 
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Active region '( 14") ■ • " 

Grating (18) 
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Contact electrodes (24,26) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a semiconductor light emitting element 
with excellent wavelength stability capable of preventing the generation of 
any wavelength jump even in the case of the generation of modulation in a 
high output or reflected return lights. 

SOLUTION: In a semiconductor light emitting element in an MQW diffraction 

grating structure to be used mainly for a gain coupling 

DFB laser, the well layer of an MQW-A is made thicker than that 

of the well layer ^ of an MQW-B so that the rate of a gain 

coupling coefficient to a refractivity coupling 

coefficient can be increased. The well layer and barrier layer of the 

MQW structure 2 are respectively constituted of GalnAsP whose compositions 

are different. 
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